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The Antinomies of Contemporary Science and Technology 1 
Simon Schwartzman 

1. Paradoxical changes 

Contemporary science and technology is going through rapid and paradoxical 
changes, difficult to interpret in simplified terms. It is getting more global, and more 
concentrated; it requires more skilled, and less skilled manpower; it is more applied, and 
more basic; more linked as ever to private initiative, and more dependent on public 
policies and governmental support. In the following, I will try to spei! out some of these 
seemingly contradictory trends, and the policy implications they entail. 

It is enough to look around to see how modern science and technology is 
pervasive, invading all kinds of human activities and regions. Less obvious is that S&T is 
becoming ever more esoteric, being understood, practiced and utilized only by a small 
— and probably shrinking — part of the world, and of each society, 

This notion is in stark contrast with the conventional wisdom, which assumed that 
science and education were part of a global and irreversible trend towards increasing 
rationalization and sctentification of mankind, which would eventually encompass all 
societies, although at different paces. Several facts, in the industrialized countries, 
seemed to confirm this trend: the expansion of education at all levels; the growing 
importance of scientific and technically-based professions, replacing the old, humanistic 
traditions; the popular fascination with the achievement of modern science, generating 
large groups of amateur scientists and technological tinkerers, and attracting brilliant 
minds to scientific careers; the growing investments for research coming from all kinds 
of government and private agencies and institutions; and, more recently, the expansion 
of knowledge-based economic activities. 

2. Modern science and scientific culture 

In the early nineties, several of these trends are being reversed, or are showing 
signs of moving to unexpected directions. As modern science and technology becomes 
more complex and expensive, requiring many years of hard study and specialization, the 
use of sophisticated and costly equipment and the adoption of ever more esoteric lan- 
guages, the distance between scientist and layman increases, and science and its 
products come to be perceived by the laymen as endowed with magic qualities. In the 
past, not everybody could be an Thomas Edison or a Rudolf Diesel, but it was not difficult 
for a person of average education to understand how a telephone or a car worked, and 
to tinker with them if necessary. Even radios could be disassembled and assembled with 
a little more than a screwdriver, and popular science magazines and courses-by-maii 
gave the necessary information at modicum prices. Today, most products of high 
technology reach the consumers with a label, "no user serviceable parts inside," and he 
who dares to open them can only see incomprehensible printed circuits and an 
assortment of black chips. 

One visible consequence is the disappearance of the old scientific and 
technological hero, the individual "inventor," with no replacement in sight. In the past, 
figures like Graham Bell, the Wright brothers or Santos Dumont captured the people's 
imagination, not only because of the cleverness of their inventions, but because they 



'This is a revised version of a text prepared for discussion in the 'Antropology and Econology of Knowledge 
Production Systems" project, presented at the 4s/EASST meeting, Goteborg, August 14, 1992. 

1 



increasing complexity, it is more likely, however, that the two tendencies will coexist, as 
two sides of the same coin: on one side, small, increasingly complex and diversified 
communities of producers of modern technology and consumers of its more sophisticated 
products; on the other, the consumers of its packaged products, 

The way this transformation is affecting Science and Technology has not been 
sufficiently explored, but here again paradoxes are likely to occur. With the recent 
explosion in computer networking, it is almost as easy to work with first-rate information 
and computer power in a remote place of Latin America or Asia as in Boston, and 
cooperative projects are much freer than before from geographical limitations and 
constraints. The lack of good libraries and journals, a chronic problem in less developed 
regions, will tend to disappear in a few years, as remote access to integrated data bases 
improve, and fax transmissions become cheaper. For a scientists leaving their institutions 
and laboratories to work in remote regions, work can continue as if he had never left — 
his laboratory, in practice, is now the world. For scientists and technologists from 
peripheral areas and institutions, however, the effects can be devastating. He will have 
no excuses for working in his native language, or in questions different from what is 
attracting the attention of his colleagues in the main centers. He will be measured against 
his peers in these centers, not against those in their own institution or region. There will 
be less reasons to spread human and technical resources geographically. The "Matthew 
effect" will increase to extraordinary proportions, driving whole research institutions and 
generations of scientists into obsolescence. 

4. More and less skills 

The complex products of modern science and technology are becoming more 
simple and "user-friendly," not only for the final buyer of consumer goods, but also for the 
worker in the assembly line. There are two opposite interpretations of this trend. One is 
the theory of deskill, meaning that, as knowledge gets more concentrated, labor gets less 
qualified. The evidence for this is the growing utilization of cheap, disciplined workers 
(usually young women) in assembly lines of less developed countries in the production 
of sophisticated products in electronics and high technology consumer goods. A good 
example are the "maquiladora" industries in Mexico, which reproduces a pattern widely 
adopted in many Asian countries. 

The other interpretation argues that deskill was a feature of the previous industrial 
revolution, with the introduction of taylorism and fordism; modern industrial production 
requires better educated and better trained persons, able to understand and carry on 
with their work in a comprehensive, rather than piecemeal approach. Those who cannot 
learn new skills and abilities (mostly generic skills, the ability to learn and to adapt) will 
be left out of the modern world; people, regions, countries. Sobel and Piore argue that 
this represents the establishment of a new "industrial divide", equal in importance to the 
introduction of mass production through detailed division of labor at the turn of the 
century, made famous by the Ford Motor Company; a new era that gives considerable 
advantage to countries which were able to retain their craftsman's traditions from the 1 9th 
century through the modern times. The point is also central also to Michael Porter's The 
Comparative Advantages of Nations, For him, 

achieving more sophisticated competitive advantages and competing in 
advanced segments and new industries demands human resources with 
improving skills and abilities. The quality of human resources must be steadily 
rising if a nation's economy is to upgrade ... (p. ). 



Highly skilled and motivated labor is not just a requirement of modem, high tech- 
nology industries; it also ensures that the profits derived from modern technoiogy will 
remain in the hands of their producers, leading to a positive circle of growing prosperity 
and competence. 

David Joravsky has argued that technology by itself does not require less or more 
skills, but can be adapted to the skills of the users. If the user - and the worker - has 
sophisticated skills and learning, technology will be developed to make use of his ability; 
if he has very limited skills and competence, then technologists will develop dumb-proof 
procedures and routines. More important than the skill itself is the users' ability to put 
science and technology at their service; 

We tend to assume that increasing automatic capacity in machinery necessarily 
depresses skill and status in workers, whether male or female, that the automa- 
tion of work entails the replacement of 'tool users' by 'machine tenders', as 
Thomas Hughes has neatly labeled a major feature of industrialization. Is that 
depression of skill, that crippling of autonomy among people who work with 
machines, an unavoidable cost of technological progress? I note that it is avoided 
when the status of workers specifies avoidance, as it does, for example with 
respect to physicians and plumbers. In those trades mechanized equipment is 
devised to enhance the use of knowledge and manual skilis, not to depress it (p. 
12). 

This view frees us from technological determinism, and points to a division of 
labor that is already taking place between the high technology nations and regions and 
the rest of the world, with the most complex tasks (and higher profits) being reserved for 
the first, and the routine (and cheaper) tasks being exported to the latter. Automation, 
however, reduces the need for unskilled, disciplined labor, leaving the lower technology 
regions just as consumers - but without the revenues to pay for the goods. Modern 
science and technology is compatible with a skilled population and an educational system 
providing the general skills needed to handle modern equipment and services, and is also 
compatible with a world of consumers who just learn how to press buttons, and dumb 
producers are bound to be replaced by automation. The first will be better off than the 
latter, because of the additional income generated from the work of a better skilled 
population. 

5. Growing investments and dwindling resources 

The transformations described above coincide with a generalized crisis of the 
welfare state, which does not seem related to the relative wealth of each country. At 
different levels, but around the same time in the 1980's, most countries seem to have 
exhausted their ability to increase the transfer of resources from the productive sector to 
areas like education, health, pension benefits and long-term research. The latter seems 
to contradict the notion that science and technology are more important today than they 
ever were, and are receiving larger and larger resource inputs, at least in the major 
industrialized countries. 

Two major trends explain this possible discrepancy. The first is that investments 
in S&T tend to be directed increasingly to the industrial sector, and carried out by 
industries and governments outside the traditional scientific institutions like universities 
and centers for basic research. The second is that, in the basic sciences, there is a 
growing concentration of resources in a few extremely large projects. A recent survey by 
Science on the perspectives for scientific careers in the US for the next decade pointed 
to a constant pressure to concentrate resources to areas defined according to their 



social and economic relevance — industrial, military and educational research — which 
are perceived by many as a threat to the country's scientific capabilities on the long term. 
This quest for practical results comes together with huge investments in a few large 
projects in basic sciences, in the fields of high energy physics and space exploration. The 
projection is that, if the U.S. expenditures for S&T grows at about 3% a year in the next 
decade, four projects alone would absorb all this increase — the Superconducting 
Collider, the Human Genome Project and two projects by NASA, the space station and 
a system of earth monitoring. One side effect is the "collectivisation" of scientific activity, 
which is perceived by many as a threat to the inovativeness of individual leadership and 
small groups, and a desincentive to gifted and promising students to enter the scientific 
careers. 

6. Away and back from the universities 

Applied research and large-scale laboratories mean that modern science cannot 
remain easily within the confines of university departments and academic centers, leading 
to a host of new institutional arrangements, linking government, industry, universities and 
private consultancy groups in different ways. Countries with a tradition of university-based 
research feel that this tradition is being threatened by the encroachment of industry and 
the profit-making mentality and values; countries with strong traditions of non-university 
research feel the need to link their research institutions more closely with academic 
institutions, to be more open to innovation and intellectual competition. 

The movement from the traditional sites of research to non-traditional contexts is 
also taking place in the broader field of education. A multi-billion dollar knowledge 
industry has developed outside the established educational institutions, responding in a 
much more direct, and usually more effective way, to the needs of industry and the labor 
market than before, and leading to the corrosion of the monopoly the universities have 
enjoyed in providing knowledge and granting educational credentials with good currency 
in the private sector. A recent Wall Street Journal report indicated that US companies are 
spending about 30 billion dollars a year in education, a value which is likely to go up, 
since it "still only amounts to 1.5% of total payroll and involves only 10% of the work force" 
("Back to Basics", p. R14). IBM alone spent about $270 million, or 9% of its revenues, in 
training in 1989. Writing on the same vein, Sir Dougias Hague has stated that, 

In the 1900s and 2000s, people outside the universities will increasingly be 
working in similar ways and with similar talents than those within; and they will 
often do so more inovatively and with greater vigour, because they will come to 
what they do untrammelled by academic traditions, preconceptions and 
institutions. The pioneers of the knowledge society will increasingly be able to 
compete with the universities and, increasingly, will do so. (. . .) To avoid being 
driven out of activities which they have imagined their own by right, the 
universities will have to make substantial changes in what they do and how they 
do it. Where they find that difficult, one solution will be to form ailiances with the 
interlopers. Increasingly, the choice will be alliance or annihilation (p. 12-13). 

These realities have led to a belief in the approaching demise of academic 
research as we have known it. Academic science cannot sustain itself without industry; 
there are actually no distinctions between basic and applied research; universities have 
to mingle with the knowledge industry, and be run like private corporations; governments 
are hopelessly incompetent and inefficient to plan for science and education. These 
notions are a step ahead of the 1971 Rothschild Report in England, which introduced a 
sharp distinction between academic science, the province of universities and research 



councils, and applied work, to be contracted out by different sectors in government and 
subject to long-term planning. In those years, there was still a place for basic research, 
and a belief in the governments' ability to set policies in this field. In the nineties, the 
distinction between basic and applied research seems to have disappeared, everything 
is supposed to be geared by the expectations of profits and practical results, and the 
faith on the government's ability to plan ahead has disappeared, being replaced by the 
beliefs about the virtues of the private initiative (but more on that below). 

In their evaluation of the Rothschild Experiment, Kogan and Henkel wrote that 

in the light of later experience, the Rothschild formula can be criticized for 
assuming that government departments were the only source of policy develop- 
ment, that they could state all the requirements from their own sources of 
knowledge and problem-setting. It failed to note how in those areas of policy 
where data are diffuse, and analyses most likely to be strongly influenced by 
value preferences, problems must be identified collaboratively between policy 
maker and scientist (p. 9). 

In their conclusion, they note that "government and science contain elements of 
convergence and divergence.The boundaries of both are permeable and moving. (. . .). 
There are degrees of 'ftnalization' and different starting points: some from the rigors of 
academic disciplines, others from social problems and domains of concern. Because 
government and science are both multimodal and change as they interact with each 
other, it becomes clear that no single or simple model of science policy is appropriate 
(...)(p. 163.) 

7. Government policies and private initiative 

The growing role of industrial and applied research and the emergence of a 
thriving business-driven knowledge industry have led to the impression that public 
supported science, technology and even education are things of the past, to be replaced 
by private initiative. The reality is much more complex. 

A first evidence comes from Japan and the "Asian Tigers," including Korea, 
Singapore and Taiwan. These countries tend to be presented as success cases of free 
market and competition, in contrast with the problems of centralized, state-driven 
economies like France, India or Brazil, which have failed in their best efforts to join the first 
ranks of technology driven, industrial competitiveness in the contemporary world. One 
thing the "Asian Tigers" have in common, however, is that they are or have been garrison 
states until recently, and that their economic achievements have resulted from much 
closer links between the public and the private sector than it was ever possible to obtain 
in many other countries. Criticizing the "mistaken tendency to identify export-oriented 
growth strategies with free market policies," an observer notes that 

More detailed case studies of the Asian NICs [New Industrializing Countries] and 
more thoughtful reflection subsequently revealed the actual heterodoxy of the 
policy mix pursued by the successful exporters of manufactures. In fact, a consid- 
erable amount of government intervention has taken place in the successful NICs. 
Public policy is now understood to by most observers to play a fundamental role 
in achieving an outward-oriented economic thrust, quite apart from the degree of 
reliance on the market involved in each instance (Bradford, p. 122). 

In contrast to the Asian Tigers, Brazil is often cited as an example of a country 
which failed in its development drive because of excessive state interference in the 



economy. Until the iate 1970s, however, Brazil had one of the highest economic growth 
rates in the world, and its ability since the early eighties to generate huge trade surpluses 
to pay for its foreign debt can be credited to the government's ambitious programs of 
industrial and technological development and modernization in the 1970s. There is a 
running debate about the reasons of the crisis and stagnation in the 1980's, with 
explanations going from the exhaustion of the import-substitution drive in the previous 
decade to the economic constraints of the foreign debt, or to the consequences of over- 
ambitious investments and an ever-growing and wasteful bureaucracy built during two 
decades of military rule, between 1964 and 1 984, of which the debt is one consequence. 
There are no signs, however, that the private sector alone will be able to replace the state 
in the drive towards economic readjustment, industrial modernization, scientific and 
technological qualification and education. 

Another example is France, a country that has suffered in some of its government- 
driven attempts to breach the technological gap with international competition, like in 
computers, car manufacture and electronic consumption goods. But some of its govern- 
ment-supported projects are unquestionable success stories both from an economic and 
industrial points of view, like the Train de Grand Vitesse (TGV), the nuclear energy 
program and in telecommunications. In a recent survey, 77'mes Magazine noted that 

In the 1970s, pressured by the oil embargo and fear of falling behind its German 
neighbor, France decided to simultaneously rebuild its transport network, update 
the telecommunications system and revolutionarize its power-generating 
structure. Those projects alone account for some $250 billion in long-term invest- 
ment. (...) In scope and execution the schemes would be familiar to the 
centralized planners of Eastern Europe — minus the inefficiency ineptitude. The 
projects have been designed, financed and carried out by the state, drawing on 
the expertise of the private sector but relying heavily on the leadership and drive 
of an army of specialized civil servants, who serve France as a secular priest- 
hood. All the projects involve large-scale state-run companies and secretive 
interlocking bureaucracies where public scrutiny is limited. All are controversial 
(...). (p. 20). 

A scholarly study of the French effort in information technologies, done a few 
years early, came to a similar conclusion: 

It would be premature (...) to count the French out completely. The industry 
stands poised to profit from some undeniable strengths, including a highly skilled 
workforce, a flourishing computer-services sector, pockets of managerial 
brilliance, and a relatively undeveloped but rapidly expanding market at home 
and in select regions abroad. Moreover, certain underlying trends in high 
technology, particularly in the fusion of data processing with telecommunications, 
are potentially quite favorable to a national industry whose government knows 
how to use its full powers to marshall supplier and consumer in the service of 
collectively defined objectives (Brickman, p. 85). 

8. Policies: complex realities, simple myths 

The antinomies discussed in the above paragraphs have placed the whole 
question of national and international policies for science and technology on shaky 
grounds. The Second World War consolidated the belief that science was important, not 
only for winning wars, but also to get the dividends of peace. After the War scientific 
research seemed to be a cornucopia opened to all countries, and science councils were 



created everywhere, often with support and incentive from the United Nations, national 
foreign assistance agencies and private foundations from the industrialized countries. The 
assumption was that, with scientific institutions in place and adequate scientific education, 
all countries could participate on a relatively equal foot on the benefices of modern 
science and technology. What we have witnessed in the last ten or twenty years is that 
this assumption does not hold anymore. It is not only that most of third world countries 
failed in their attempt to build modern, high quality scientific institutions, but even 
relatively well developed and well educated countries (like those in Europe and, of course, 
in the socialist block) started to realize that their scientific and technological assets were 
becoming obsolete. It is not clear whether the recent efforts of increasing investments in 
S&T and establishing networks of international cooperation in Western Europe are 
sufficient to keep pace with the United States and Japan; what is certain is that no other 
countries and regions are following suit. 

As the complexity and contradictory nature of contemporary science and tech- 
nology unfolds, the proposed solutions to current shortcomings tend to become more 
simple, or simple-minded, than ever. It is not difficult to understand wfjy. Societies which 
were successful in building up scientific and technological institutions did it in an 
unplanned manner, within a broad movement of raising education, industrialization and 
the development of scientific and technological competence. Beliefs in the values of 
science and higher learning were taken for granted, and scientific, technological and 
educational activities were left more or less to the scientists, engineers and educators 
themselves, who would bargain with the government for the resources they needed, in 
exchange for the products they thought they could deliver. Here again, modem science 
and technology developed one among its many double faces. One, for society as a 
whole, claiming its disinterestedness in questions of profit and government, and their 
long-term benefits as sources of knowledge for industry and the learned professions. 
Another, for government authorities and political inner circles, offering short-term fixes to 
complex economic and social problems, and bargaining hard in scientific councils and 
other financing sources for support. It was possible to keep these two faces going as 
long as the genera! belief on the benefits of science and technology were maintained, 
and the scientists's high prestige granted them access to the ears and pockets of the 
holders of the public purse. Science (and, to a lesser degree, technology) could develop 
at the pace of the their own communities, adjusting gradually to external circumstances, 
but never losing ground in their ability to decide with independence what they were 
doing, and in which direction they were moving. 

Whenever this delicate balance between two contradictory faces was challenged, 
science suffered, in the Soviet Union and the socialist countries, social sciences died by 
suffocation under the close embrace of party and government, and natural sciences also 
suffered. Several semi-developed countries tried to develop science and technology 
under close government supervision and for military purposes, or, at the other extreme, 
believed too naively in the desinteressedness and natural goodness of basic science for 
their societies, and none of these extremes worked well. 

The novelty in the eighties and nineties is that this double face is becoming 
impossible to maintain even in the industrialized, capitalist countries. There is too much 
money involved, the benefits and risks of modern technology are too great, there are too 
many competitors, and the idyllic myth of the the Republic of Pure science suffered 
irrecoverable damage from the onslaught of social and intelectual criticism, within the 
academy and in real life. A closer look at past experiences will show that countries that 
were able to maintain complex, multi-faceted policies for science, technology and 
industrial development were more successful than those that tried to draw ambitious, 
long-range, comprehensive projects. In the limit, the United States never developed a 



science policy of any kind, except for broad decisions to raise or reduce the global level 
of investments in the sector. 

The discussions about what can be done to redress the growing imbalances 
between center and periphery in science and technology is permeated by a series of 
contradictory assumptions which, for lack of proper evidence, can be considered as 
myths. We can call them "myths of the past" and "myths of the present". 

The myths of the past consist in denying the realities and implications of the 
current changes. In some countries, they may appear as a nostalgia for the elite 
university, shattered by the ramifications of the 1 968 student movement, and for the self- 
contained and high quality establishment of basic research, threatened by budget cuts 
and short-sighted demands for "relevance". On the universities, there is a growing 
literature on the failures of the post-1 968 experiences of reform, and on the need to return 
to more traditional curricula and the principles of intellectual hierarchy. On science and 
technology, there is a stream of articles trying to demonstrate the pitfalls of the attempts 
to move research away from academia and link it to business and government agencies. 
In countries of the third world, which never reached the levels of excellence of the 
traditional university and conventional basic research, there is the feeling that they were 
taken out of their path by economic and political circumstances, and should come back 
to it as soon as possible. If they just had the resources, they would soon be like Europe 
- but in the early sixties, 

The myths of the future tend to be radical, catastrophic or romantic and Utopian. 
The Utopian vein is more in vogue. It is a belief on new era of progress, economic 
development and peace, brought about by the demise of socialism, the end of the cold 
war and the advances in science and technology. The optimists would accept that there 
are, of course, those that are still to see the light, and countries which have still to shed 
off the illusions about central planning, the role of the state, culture and ideology. But they 
believe these people and countries will eventually come to their senses, and join the 
bandwagon of the new international order. The pessimists see only the contradictions, 
the emergence of nationalism and racism, the spreading of mass culture, the victory of 
irracionalism and the tnstauration of post-modernism. 

As I see it, one of the main tasks of our enquiry into the anthropology and 
ecology of knowledge production system is to take stock of these powerful and 
contradictory myths, and find a space for accepting and understanding complexity for 
what it is. 



Bibliographic References: 

Adier, Emanuel, The Power of Ideology - The Quest for Technological Autonomy in 
Argentina and Brazil. (Berkeley, California; University of California Press, 1987. Pp. 398). 

Altbach, Philip, Higher Education and Scientific Development: The Promise of Newly 
Industrializing Countries, New York, Praeger, 1989 

Basalla, George, The Evolution of Technology, Cambridge University Press, 1989, 

Bhagavan. M. R, The Technological Transformation of the Third World - Strategies and 
Prospects, London, Zed Books Ltd, 1990. 

Bradford, Colin I., Jr, "The NICs: Confronting U.S. 'Autonomy' ", in Richard E. Feinberg 
and Valeriana Kallab, editors, Adjustment Crisis in the Third World, Washington, Overseas 
Development Council, 1984. 

10 



Brickman, Ronald, "France", in Rushing and Brown, 1986. 

Hague, Sir Douglas, Beyond Universities - A New Republic of the Intellect, London, The 
Institute of Economic Affairs, Hobart Paper 115, 1991. 

Holden, Constance, "Careers in Science", Science, 252: 1110-1147, May 21, 1991. 

Joravsky, David, "Machine Dreams", The New York Review of Books XXXVI, 1 9 (December 
7, 1989), 11-15. 

Kogan, Maurice and Mary Henkel, Government and Research: The Rothschild Experiment 
in a Government Department, London, Heineman Educational Books Ltd, 1983. 

Katz, Jorge M. (ed), Technology Generation in Latin American Manufacturing Industries. 
Edited by Jorge M. Katz (New York, St. Martin's Press, 1987. Pp. 549). 

Latour, Bruno - Science in Action, Harvard University Press, 1987 

Porter, Michael E., The Competitive Advantage of Nations, New York, The Free Press, 
1990. 

Rushing, Francis W. and Carole Ganz Brown, National Policies for Developing High 
Technology Industries -International Comparisons. (Boulder and London: Westview Special 
Studies in Science, Technology and Public Policy, 1986. Pp. 247). 

Schwartzman, S.. The Focus on Scientific Activity, in Burton R. Clark, ed., Perspectives 
in Higher Education, University of California Press, 1984, 199-232. 

Schwartzman, S„ "The Power of Technology" (review essay), Latin American Research 
Review, 24, 1, 1988. 

Sobel and Piore, The New Industrial Divide 

"Education The Knowledge Gap", The Wall Street Journal Reports", The Wall Street 
Journal, February 9, 1990. 

Time Magazine, Special issue, "The New France", vol. 138, 2, July 15, 1991. 



11 



Publicacoes do NUPES 



Nucleo de Pesquisas sobre Ensino 
Superior da Universidade de Sao Paulo e uma uni- 
dade de integracao academica que tern por objetivo 
apoiar e desenvolver estudos relacionados com o 
ensino superior em todos os sens aspectos. 



Serie "Documentos de Trabalho" 

A serie "Documentos de Trabalho" visa 
difundir com rapidez textos preliminares de 
pesquisadores e professores de alguma forma 
relacionados com suas atividades, 

1/89. Simon Schwartzman, The University of SSo 
Paulo - an overview, 15 pp. 

2/89. Eunice Ribeiro Durham, Os desafios da auto- 
nomia universitaria, 13 pp. 

3/89, Eunice Ribeiro Durham e Simon Schwartz- 
man, SituagSo e Perspectivas do Ensino 
Superior no Brasil: os resultados de um se- 
rnina'tio, 10 pp. 

4/89. Antc-nio Carlos Coelho Campino, Custo do 
Ensino Superior, 14 pp. 

5/89. Sergio Costa Ribeiro, Acesso ao ensino 
superior uma visSo, 9 pp. 

6/89. Simon Schwartzman, Ctencia, profissdes e a 
questao da autonomia, 18 pp. 

7/89. Simon Schwartzman, Education in Latin Ame- 
rica, 9 pp. 

8/89. Jean-Jacques Paul (CNRS), Algumas refle- 
xdes sobre as relagdes entre o ensino 
superior e o mercado de trabalho no Brasil, 
16 pp. 

9/89. Eunice Ribeiro Durham, A Autonomia Univer- 
sita'ria: o Principio Constitucionat e suas 
Impiicag6es , 18 pp. 

10/89. Ronald Braga, Qualidade e Eficfencia do 
Modelo de Ensino Superior Brasileiro: Uma 
ReflexSo Critica, 14 pp. 

11/89. E. Wolynec e J. Goldemberg, Scientific 
Development in Biological, Physical and Engi- 
neering Sciences in Brazil (Genetics, 
Informatics, Electronics and Space Industry), 
20 pp. 

1/90. E. Wolynec, H. L. Marin, M. C. Melo and M. 
A. F. Oliveira, Information Technology for 
Institutional Management in Higher 
Education. 16 pp. 



2/90. J. Goldemberg, O Impacto da AvaliagSo na 
Universidade, 15 pp. 

3/90. S. Schwartzman, Contexto Institucional e 
Politico da AvaliagSo do Ensino Superior, 16 
pp. 

4/90. Claudio C. Neiva, As Iniciativas de Pianeja- 
mento e AvaliagSo na FownulagSo de 
Politicas Publicas para o Ensino Superior, 45 
pp. 

5/90. Jean-Jacques Paul (CNRS), Zoya Ribeiro e 
Orlando Piliati, As Iniciativas e as Ex- 
periSncias de AvaliagSo no Ensino Superior: 
Balango Critico, 23 pp. 

6/90. Geraldo M. Martins, Credencialismo, Corpora- 
tivismo e AvaliagSo da Universidade, 28 pp. 

7/90. Pedro Lincoln Mattos, AvaliagSo e AiocagSo 
de Recursos no Ensino Superior Federal, 21 

PP. 

8/90. Eunice R. Durham, A InstitucionalizagSo da 
AvaliagSo, 9 pp. 

9/90. Sergio Costa Ribeiro, Universidade Publica: 
Autonomia, Soberania ou outros bichos, 6 
pp. 

10/90. E. Wolynec, O Uso de Indicadores de De- 
sempenho para a AvaliagSo Institucional, 18 
PP- 

1 1/90. Jean-Jacques Paul (CNRS) e Elisa Wolynec, 
O Cosfo do Ensino Superior nas Univer- 
sidades Federals, 18 pp. 

12/90. Eunice R. Durham, AvaliagSo e Relagdes 
com o Setor Produtivo: Novas TendGncias 
do Ensino Superior Europeu, 28 pp. 

13/90. Simon Schwartzman, O Lugar das Ciencias 
Sociais no Brasil nos Anos 90, 15 pp. 

1/91. Francisco Gaetani e Jacques Schwartzman, 
Indicadores de ProduMdade nas Univer- 
sidades Federals, 15 pp. 

2/91 . Simon Schwartzman e Maria Helena Maga- 
Shaes Castro, Projeto de Pesquisa: A TrajetG- 
ria Professional dos Alunos da USP, 19 pp. 

4/91. Ernesto de Lima Goncalves, O Ensino Uni- 
versitSrio 6 as Escolas Medicas no Brasil, 19 
pp. 

5/91. Simon Schwartzman, The Future of Higher 
Education in Brazil, 24 pp. 



3/96. Jacques Schwartzman, Politicas de Ensino 
Superior na De'cada de 90, 42 pp. 

4/96. Antonio Cesar Perri de Carvalho, Formagao 
do CirurgiSo Dentista - Ensino e 
ProdssionalizagSo, 32 pp. 

5/96. Maura Mendes Braga, Clotilde O.B. de 
Miranda-Pinto, Zeniida de Lourdes 
Cardeal, Pertil Sdcio-Econdmico dos 
Alunos, RepetGncia e EvasSo no Curso 
de Quimica da UFMG, 18 pp. 

6/96. Marilia Coutinho, Ecology and Environmental 
Science in Brazilian Higher Education - 
Graduate Programs, Research and 
Intellectual Identity, 42 pp. 

7/96. Marilia Coutinho, Oswaldo Goncalves Jr., 
Basic Research in Chagas Disease: 
Laboratory Cultures in Brazil, 17 pp. 



ESTUDOS SOBRE A POS GRADUACAO 

8/96, Eunice R. Durham, A Pds-GraduagSo no 
Brasil - Problemas e Perspectivas, 22 pp. 

9/96. Jean Giraud, OrganizagSo dos Estudos de 
Doutorado na Franga, 19 pp. 

10/96. Dietrich Goldschmidt, Estudos de P6s- 
GraduagSo na Alemanha, 1 7 pp. 



11/96. Radhika Ramasubban, 
GraduagSo na India 
18 pp. 



Estudos de Pds- 
Uma visio geral, 



12/96. Brendan A. Maher, P6s-GraduagSo nos 
Estados Unidos: Tend&ncias e 
problemas, 1 9 pp. 

1/97. Jean-Jacques Paul (CNRS), Zoya Dias 
Ribeiro Freire, O Mercado de Trabalho 
para os Egresso do Ensino Superior de 
Fortaleza, 67 pp. 

2/97. Lara Andrea Crivelaro Bezzon, AnAlise do 
PerHi Sdcio-Econdmico Cultural dos 
Ingressantes na Unicamp (1987-1994): 
Democratizagao ou ElitizagSo?, 69 pp. 

3/97. Ernesto Lima Goncalves, EvasSo no Ensino 
UniversitSrio: A Escola Medica em 
QuestSo, 31 pp. 

4/97. Daniel Rey de Carvalho, Antonio Cesar Perri 
de Carvalho, Motivagdes e Expectativas 
para o curso e para o exerclcio da 
Odontologia. Estudos com formandos da 
capital de SSo Paulo, 21 pp. 

5/97. Mariana Serrano Zalamea, El Impacto de la 
Reforma a la Educacidn en Colombia: 



Debate e Implementacidn (1992-1995), 
29 pp.' 
6/97. Ana M. Garcia de Fanelli, La Reforma de la 
Educacidn Superior en la Argentina: entre 
el Mercado, la Regulacidn Estatai y la 
Ldgica de las Instituciones, 23 pp. 



7/97. Eunice R. Durham, 
para o Ensino 
Latina, 1 7 pp. 



As Politicas Recentes 
Superior na America 



Serie "Analises Preiiminares" 

Esta serie tern por objetivo divulgar 
resultados preiiminares e parcials da pesquisa "A 
Trajetoria Academica e Profissional dos Alunos da 
USP". Os documentos disponiveis sao os seguin- 
tes: 

AP1/91 Simon Schwartzman, Uma Universidade, 
Vdrias Trajetdrias, 1 1 pp. 

AP2/92 Maria Helena Magalhaes Castro e Simon 
Schwartzman, O Momenta da Formatura, 

15 pp. 

AP3/92 Simon Schwartzman, PosigSo Social da 
Famllia e Experidncia Universit4ria, 12 
PP- 

AP4/92 Maria Helena de Magalhaes Castro e Jean- 
Jacques Paul (CNRS), As Atividades 
Profissionais dos ex-alunos da USP, 19 
pp. 

AP5/92 Simon Schwartzman, Os Estudantes de 
Cidncias Sociais, 21 pp. 

AP6/92 Simon Schwartzman e Maria Helena de M. 
Castro, A ConstrugSo das Amostras, 12 
PP. 

AP7/92 Maria Helena de M. Castro e Jean-Jacques 
Paul (CNRS), As Variagoes Salariais de 
Egressos da USP, 19 pp. 

AP8/95 Antonio Cesar Perri de Carvalho, Currlculo 
Odontoldgico - DeHnigoes Preiiminares 
para Caracterizagio das QualificagSes 
do Profissional a serFormado, 16 pp. 

AP9/97. Ver6nica Pefialoza Fuentes, A Construgio 
de uma Amostra de Professores da 
Rede da Cidade de SSo Paulo, 15 pp. 

Serie "Capa Azul - Seminarios" 

CA1/94. CEDEM/NUPES, O Ensino Mddico e a 
Saude no Brasil, 32 pp. 

CA2/95. Nocleo de Pesquisas Sobre Ensino 
Superior e Fundacao Carlos Chagas, 
Professores: FormagSo, Carreira e 
Satirio, 22 pp. 
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